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Abstract 


This paper presents an antenna designed to achieve wideband by using graphene as a conductive patch. In order to 
provide flexibility, the cotton fabric is used as a substrate. The proposed antenna covers a bandwidth of 2-8 GHz. 
Simulated antenna efficiency is approximately 60% in overall bandwidth. The attractive features of conformity, lower design 
complexity and fabrication ease as well as integration of an environment friendly and low cost graphene have suggested the 
proposed antenna wellsuited for body-centric, biomedical and wearable applications. 
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Introduction 





Introduction 


Motivation 


e Increase demand (Body-centric) 
e New materials; Graphene 


e Unique features; Eco-friendly 





e Smart textiles; Fabrics 
Figure 1. Graphene structure* 


e Printing (Inkjet / Screen), Embroidery 
Lamination... 


*https://en. wikipedia. org/wiki/Graphene 1/13 
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Introduction 


Ultra Wideband (UWB) 


e Antenna’s key role 

e Planar antenna — Integration 

e Low-profile & Compact 

e Low-power; Battery life 

e Good penetration properties; Imaging, 


Body Sensing 
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Materials & Methods 


Multilayer Graphene (1/2) 


e Synthesized 50 um Ni-foil by CVD* 
e 100 layers 


e “Fishing process” (Transfer) 





ML graphene ML graphene transferred 


on PE substrate 


e 20 um porous polyethylene (PE) rn 
Figure 2. ML Graphene (a) Ni foils 
(b) Transferred on.PE 


* Polat, E.O., et al., Graphene-Enabled Optoelectronics on Paper. ACS Photonics, 2016. 3(6): p. 964-971. 
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Materials & Methods 


Multilayer Graphene (2/2) 


e Detaching FeCl, (1M) 

e Conformal coating 

e 70°C - 120 min 

e 25 02/sq 

e Conductive & Flexible Graphene Sheets 
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Materials & Methods 


Fabrication 


e Transfer to Glass microfiber 


| 


e Pattern trimmed 


| 


e Heat lamination } 
| Figure 3. (a) Heat lamination method 


Laminate polymer support 





(b) Soft graphene-based antenna 


e Finalization 
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Materials & Methods 


Antenna Design 


e PlanarlnvertedConeAntenna* 
e CPW 
e ¢=58&H=1.5mm 


e 25 N/sq 





(b) Fabricated 


*Alomainy, A. (2005). Characterisation of printed UWB antennas for on-body communications. Wideband and Multi-Band Antennas and Arrays. doi:10.1049/ic:20050287 
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Performance Evaluation 





Performance Evaluation Model A / 


Model A (1/2) 


e Model complexity 
e S-Parameters 
e 2.45-8 GHz 


e 2-8 GHz/6 GHz 


Graphene-based Textile Ultra Wideband Antennas for Integrated and Wearable Applications 


S (dB) 


-40 





= = Measured 
—— Simulated 

















Figure 5. (a) Simulated'and measured S,, 
(b) ModerA 
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Performance Evaluation Model A / 


Model A (2/2) (Simulations Only) 
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Figure 6. Simulated radiation pattern; (a) E-plane cut, at @ = 90°, Figure 7. Simulated antenna 
(b) H-plane cut, at p = 0°. efficiency 


Omnidirectional / ~2.8 dBi / 60% 


Test campaign NOT successful 
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Performance Evaluation Model B 


Model B (1/3) 





— — — Model A 





e Improve fabrication o a 


e Pure Graphene 


$11 (dB) 


e Foam&e.=5 


e Adhesive lamination 
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Figure 8. (a) Simulated and measured S,, models A & B 
(b) Fabricated Model B 
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Performance Evaluation Model B 


Model B (2/3) 


3 GHz 5 GHz 
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Figure 9. Simulated (Orange) vs Measured (Blue) radiation patterns 10/13 
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Performance Evaluation Model B 


Model B (3/3) 


Gain and Efficiency 


e Simulated e Measured 
e 1.45 dBi / 2.85 dBi e -0.9 dBi/ ~ 0 dBi 


e 60% e 35% 


Frequencies; 3GHz, 5GHz, and 7 GHz 


11/13 
Graphene-based Textile Ultra Wideband Antennas for Integrated and Wearable Applications AP-S/URSI 2019, 10th of July, Atlanta/USA 


Conclusions & Future Work 





Conclusions & Future Work 


Conclusions 


e Graphene based 
e Flexible substrates 
e UWB; BW 6 GHz 


e Omnidirectional radiation (co-planar 
structure) 


e Simulations vs Measurements 
(~ 0 dBi, 35%) 


e Antenna potential (biomedical applications) 
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Conclusions & Future Work 


Future Work 


e Comparison (Copper) 

e On-body 

e Improve the lamination process 
e Printing (Inkjet & Screen) 


e Improve design (Slots / Stubs) 
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